Test Method Study on Printed Circuit Board Cleanness by 丁昊冬 et al.
 
第 3期                                      电 子 元 件 与 材 料                                     Vol.25 No.3 
2006年 3月                                   ELECTRONIC COMPONENTS & MATERIALS                                      Mar. 2006 
 
印刷电路板清洁度检测方法研究 
丁昊冬，胡荣宗，黄维雄，董  瑞，刘志铭 




酸进行了有效的分离和检测。结果表明，该前处理方法干扰小,可以使检测结果更准确，检测限为 3 ng/mL（以 Cl–计）。 
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Abstract: The IPC’s test method on cleanness of printed circuit board were improved. Water bath -heater combined with 
nitrogen-blow was proposed as a disposal method of sample. Interference of isopropanol on measure was removed effectively, 
and the sample was concentrated. Weak organic acids in the sample were separated effectively and examined successfully. The 
results show that this disposal method could make the result more exact, and its interference is small. The detection limit is 3 
ng/mL (Cl–). 
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子浓度为 F– (5 mg/L)、Cl– (10 mg/L)、Br–(25 mg/L)、
甲酸根(10 mg/L)、乙酸根(40 mg/L)、丙酸根(40 mg/L)；
然后把 1号溶液依次稀释 2，4，6，8倍，这样可得到






谱条件：淋洗液 3.5 mol/L Na2CO3+1.0 mol/L NaHCO3










1: F–(5 mg/L); 2: CH3COO– 和 HCOO– 峰重叠在一起; 3: CH3CH2COO–(40 
mg/L); 4: Cl–(10 mg/L); 5: Br–(25 mg/L) 
(a) 色谱条件 淋洗液: 3.5 mol/L Na2CO3+1.0 mol/L NaHCO3;  








1: F–(5 mg/L); 2: CH3COO–(40 mg/L); 3: HCOO–(10 mg/L);  
4: CH3CH2COO–(40 mg/L); 5: Cl–(10 mg/L); 6: Br–(25 mg/L) 
(b) 色谱条件 淋洗液: 0.5 mol/L Na2CO3+0.5 mol/L NaHCO3; 
流速: 0.8 mL/min 
图 1  溶液 1号离子色谱图[有机酸被分离前(a)后(b)] 
Fig.1  Ion chromatogram diagram of solution number 1( a: before the WOA is 
separated; b: after the WOA is separated ) 
通过多次实验选择了合适的色谱条件：淋洗液 0.5 








































图 2  高浓度（a）和低浓度（b）下异丙醇的干扰 
Fig.2  Interference of isopropanol under high (a) and low (b) concentration 








图 3  处理后的异丙醇标样效果检验 
Fig.3  Sample in the isopropanol is tested after disposal 
除异丙醇后的效果。b 曲线是 75%异丙醇作溶剂的标
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表 1  低浓度下 6种离子的回收率 
Tab.1  Recovery of the six ions 
离子 F– Br– Cl– 甲酸根 乙酸根 丙酸根




















表 2  浓缩效果的检验 
Tab.2  Effects of the concentrations 
5’号液 处理前浓度/(mg·L–1) 处理后浓度/(mg·L–1) 浓缩倍数
F– 0.625 3.063 4.9 
Cl– 1.250 6.270 5.0 
Br– 3.125 15.01 4.8 
甲酸根 1.250 5.870 4.7 
乙酸根 5.000 25.18 5.0 






表 3  六种离子的工作曲线 
Tab.3  Linear equations and correlation coefficients of the six ions 
离子种类 工作曲线方程 相关系数 
F– {y} = 1 587.4{x} + 143.07 0.998 5 
Cl– {y} = 498.05{x} + 228.84 0.995 2 
Br– {y} = 186.76{x} + 54.59 0.999 5 
甲酸根 {y} = 721.66{x} – 30.38 0.999 9 
乙酸根 {y} = 84.503{x} + 216.79 0.990 7 
丙酸根 {y} = 56.144{x} + 177.91 0.994 2 
实际样品为某公司提供的 5块正方形印刷电路板












1: CH3CH2COO–; 2: HCOO–; 3: Cl–; 4: Br– 
 
1: CH3CH2COO–; 2: HCOO–; 3: Cl–; 4: Br– 
图 4  实际样品的重现性 
Fig.4  Reproducibilities of the actual samples 
表 4  实际样品检测结果（µg/cm2） 
Tab.4  Test results of actual samples 
离子种类 PCB1 PCB2 PCB3 PCB4 PCB5 
乙酸根 7.20 7.25 8.10 8.56 4.54 
甲酸根 0.85 0.87 0.90 0.79 0.80 
Cl– 2.14 3.02 4.68 2.41 2.05 






（2）采用淋洗液 0.5 mol/L Na2CO3+0.5 mol/L 
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